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Coupon/Voucher Dispensing Machine and Method 
Abstract 

A coin sorting and counting machine (1200) and a method for operating it to 
automatically dispense cash vouchers based on the vahte of the counted coins 
manufacturer's coupons and store coupons. Coins are placed in a hopper tray (tfOoj 
angled downward from the horizontal. When the hinged tray is lifted, the coins trave. 
over a peak structure, through a waste management system (1304) and into the coin 
sortmg and counting apparatus (1202). The value of the coins and the number of coins 
within each denomination are displayed as the coins are counted. The coins fall into a 
storage area (1608) and the user is issued a cash voucher and a series of manufacturer 
coupons. 



• 

- t • 



[N:\UBLLH>1716:TCW 



S & F Ref: 35794201 



AUSTRALIA 
PATENTS ACT 1990 

COMPLETE SPECIFICATION 

FOR A STANDARD PATENT 

ORIGINAL 



Name and Address 
of Applicant: 



Colnstar, Inc. 
Suite 200 

13231 S.E. 36th Street 
Bellevue Washington 98006 
UNITED STATES OF AMERICA 



Actual Inventor(s): Jens H. Molbak 



Address for Service: 



Spruson & Ferguson, Patent Attorneys 

Level 33 St Martins Tower, 31 Market Street 

Sydney, New South Wales, 2000, Australia 



Invention Title: Coupon /Voucher Dispensing Machine and Method 



h«/2liS!l n 2f Stat 5" iS i? J ul1 descr1 Ptt°n of this invention, Including the 
oest method of performing It known to me/us:- 



5845 



1 



Coupon/Voucher Dispensing Machine and Method 

Background Information 

The present invention relates to coupon dispensing machines and coin sortine 
machines. 

There are a variety of machines which dispense stamps, tickets, coupons 
money orders, bank transactions or the like. One type of machine, shown in U S Pat' 
No. 5,039,848 to Raymond Stoken. dispenses coupons in exchange for money. A 
display area indicates the different coupons available as well as the specific amount of 
money required to obtain each particular coupon. Money is inserted into the machine 
via a coin slot. Control circuitry determines which coupon has been selected the 
amount of money required to purchase this coupon, and if the correct amount of money 
has been inserted into the coin slot. The control circuitry then causes the coupon 
dispenser to dispense the requested coupon. 

Other machines dispense other types of products. For instance, U.S. Pat. No. 
5,021.967 to Lawrence Smith is a money order dispensing machine. This machine is 
meant to be operated by a system operator, not a customer, and therefore does not 
require the capability to receive money. The machine prints money orders on a dot 
matrix printer after receiving the necessary data inputs from the operator. 

Such previous devices are deficient from the point of view of a consumer with 
an arbitrary amount of coins, since they require the input of an exact coin value. 
Further, the device requires a mechanism for determining if the requited amount has 
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been deposited and for taking an appropriate action depending on whether the required 
amount is deposited. H 

A different variety of machines has been patented which sort coins. One such 
machine, shown in U.S. Pat. No. 4.995,848 to David Goh uses two methods to sort 
corns, both methods based on the diameter of the coins. In this machine the coins are 
loaded ,nto a hopper. A rotating wheel feeds the coins individually onto an incHned 
ramp. The coins roll down the ramp with their rear surfaces resting against a support 
surface. Specific denominations are selected when they fall through slots of varying 
size located in the support surface. Specific denominations are also selected using 
peeler knives which are arranged at different distances from the ramp surface These 
kn.ves topple the coins from the ramp into bins. Using both techniques allows a short 
ramp to be employed. Another type of machine shown in U.S. Pat No 4 059 122 to 
Yoshio Kinoshita counts the number of coins according to denomination after sorting 
the coins. 6 

Devices intended for counting/sorting coins are deficient in that the monetary 
value remains based in the coins, i.e., there is no transfer of dte value from the medium 
of coins to a more convenient form such as a paper form. 

Furthermore, a number of counting and sorting devices are deficient for certain 
other reasons. Many devices, while having some form of waste control device have 
been unsuccessful in completely controlling waste which may be mixed in with coins 
As a result, many previous devices are only suitable for operation by an experienced or 
skilled operator and are not suitable for use by the general public who may be less 
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careful about including foreign or waste material among coins. m particular many 
prev.ous devices were designed to admit coins into the counting device at such a rate 
.hat ,t was not possible for each coin to be individually exposed to the waste contro. 
dev,ce, ,.e., such that some coins may block others from the waste control system 

Some counting/sorting devices have had complicated or ineffective control of 
the flow of coins so that it was difficu.t, or expensive to prevent unacceptably high 
surges of coin flow from jamming or otherwise overwhelming the sort^/counting 
mechamsm. Some devices were designed to permit only a slow entry of coins into the 
counting/sorting mechanism but, in some cases, this was done at (he expense of the 

opl 1 rato aCCOmni0datea ^ V ° IUme ° f ^ and/ ° rhaS reSUltCd in unacc W «low 
Many previous devices have been designed with insufficient accommodation 
for mamtenance and/or c.eaning so tha, it was difficult or impossible to adequately 
clean, maintain and/or upgrade such previous devices . 

Summary of the Invention 

It is the object of the present invention to overcome or substantially ameliorate 
at least one of the above disadvantages. 

There is disclosed herein a method for automatic counting of coins utilizing 
remote locations which can be coupled to a central location, the method comprising: 

providing a central computer facility; 
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providing a plurality of automatic coin-counting devices, at least one of said 
plurality of coin-counting devices including a communications facility which can 
electronically communicate with said central computer facility; 

receiving and counting coins in at least one of said plurality of automatic 
s coin-counting devices to obtain at least a first total of said coins; and 

communicating information between said central computer facility and at least 
one of said plurality of automatic coin-counting devices, wherein said plurality of 
automatic coin-counting devices are comprised of: 

coin-discriminating means for determining a total amount of coins; 

receiving means for receiving a plurality of randomly oriented desired coins of 
arbitrary denomination and other items from an untrained user; 

delivery means adapted to deliver said plurality of coins to said coin- 
discriminating means; 

separating means, coupled to said receiving means, for separating at least some 
.5 of said other items included among said plurality of desired coins; and 

outputting means, coupled to said coin-discriminating means, adapted to output a 
cash voucher redeemable for a value related to said total amount 

Here is further disclosed herein a plurality of automatic coin-counting devices 
stattoned at different locations and which can be coupled to a central location comprising: 
20 a central computer facility; 

a communications facility, in at least one of said automatic coin-counting 
devtces, which can electronically communicate with said central computer facility, 
wherein said plurality of automatic coin-counting devices are comprised of: 
coin-discriminating means for determining a total amount of coins; 
25 receiving means for receiving a plurality of randomly oriented desired coins of 

arbitrary denomination and other items from an untrained user; 

delivery means adapted to deliver said plurality of coins to said coin- 
discriminating means; 

^P^m^ns, coupled [to .said receiving m^.for.separating at least some 

30 of said other items included among said plurality of desired coins; and 

outputting means, coupled to said coin-discriminating means, adapted to output a 
cash voucher redeemable for a value related to said total amount. 
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Brief Description of the Drawings 

A preferred form of the present invention will now be described by way of 
example with reference to the accompanying drawings, wherein: 

Fig. 1 is an illustration of an embodiment of the coin exchange apparatus in a 
likely environment; 
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Fig. 2 is a diagram showing the internal .ayout of the principal components in 

one embodiment of the present invention; 

Fig. 3 is a block diagram of the system level electronic functions; 
Fig. 4 is a flow chart of the operation of the system; 
Fig. 5 is a flow chart of the operation of a second embodiment of the system- 
Fig. 6 is a block diagram of the stepping motor control circuitry- 
Fig. 7 is a side view of me coin, tray and the waste management system- 
Figs. 8A and 8B are diagrams of the bottom plate of the waste management 

system; 6 

Fig. 8C is a diagram of a bottom plate of the transfer tray according to an 
embodiment of the present invention; 

Fig. 9 is a three-dimensional view of the waste management system; 
Fig. 10 is a front view of the escrow tray; 
Fig. 11 is a side view of the escrow tray; 

Fig. 12 is an elevational view of the exterior of a coin exchange apparatus 
according to one embodiment of the invention; 

Fig. 13 is a block diagram showing major systems of an apparatus according to 
an embodiment of the present invention; 

Fig. 14 is a perspective view of an angled coin tray and peak structure 
according to an embodiment of the present invention; 
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Fig. . 5 is . cross-sectiona, view of an angled coin nay, peaked structure and transfer Mv 
according to an embodiment of the present invention.; 

Fig. ^^^on^om tm ^^ g ^ mt .^ cMA ^ 
the open position showing a number of the interior components; 

5 Fig. 17 fa a cross-sectiottal view of a coin bag tiolley according to an embodiment of the present 
invention;. v^scm 

Ri. 1 8 fa , btock diagram of component of me control and I/O system, waste control system, 
and costing/sorting system, according to one embodiment of the present invention; ' ' 

10 an embodiment of the present invention; 
Fi^Oisaflowdiagr^de^ 
embodiment of the present invention; 

Fig.2. "a^^dep^.proc^^^^^^^^^ 
,5 and F ' g - 22 D «™"to deprocedures for remote access ini toed by the remote location; 

2() DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figs. 12.11 depicta coin counter/sorter and coupon/voucher discing device according ,o one 
embodtmen, of me invention. m „e embodiment of Fig. 12, the devi« generally includes a coin 
couBting/sorting portion 1202 and. coupon dispensing portion 1204. In on. embodiment, these 
portions «n operate independently hi the sense that It is possible for the coin cmtndng portion .202 to 
beco-mtmgonecustomer-scoinswhilethedispensingportion 1204 fa dispensing coupons and/or 
vouchers toanother customer. In the depicted embodiment, the coin counting portion .202 includes an 
mpu..rayorho Ppw .206 t .voucherdispen,^^^^ 

mechantsm 12 12, and customer VO devices, including a keyboard 1214, additional keys 1215 a 
speaker 1216 and a video screen .218. The coupon dispensing portion includes an activating device 
0 1220 such as a button and coupon recepmel, 1222. The apparatus .200 can include various indicia, 
stgns, dtsplays, advertisement and the like on its external surfaces. In the depicted embodiment 
portions of the counting/sorting mechanism are visible tough a window 1226. A power cord 122S 
provides power to the mechanism as described below. 

The depicted embodiment includes a numberof interacting systems, as shown in Fig 13 
including the coin holding/transfer system 1302. a waste control system 1304, the counting/sorting 
system 1306, a control and I/O system 1308, and a voucher/coupon system 1310. In the depicted 
embodiment, the coin-holding transfer system 1302 includes the pivoting tray or hopper 1206 a 
transfer nay configured to form a peaked coin input system and a solenoid and gate system as depicted 
»> Ftg. 15. The waste control system 1304, in one embodiment, includes perforated flow-tnrough 
surfaces of the ho pr *r 1 206, a slot and spout system in me transfer tray, a waste tray, a magnet system 
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and a fan or blowing system, as described more thoroughly below. Ttit counting/sorting system 
includes a coin hopper, a coin counter, coin sorter and com collection bags, as depicted in Fig. 16, The 
voucher/coupon system includes one or more dispensers and/or printers for dispensing and/or printing 
vouchers or coupons in response to customer input, as depicted, for example, in Fig. 16. He control 
5 and I/O system is provided for coordinating the operation of the waste control system, the coin 
holdmg/transfer system, the counting/sorting system and the voucher/coupon system. Preferably, the 
control and I/O system receives and provides appropriate information and instructions to and from the 
user, and, in one embodiment, can be used for sending and receiving information to and from remote 
sites such as for receiving operating information (such as discount information, coupon mfonnation, 
1 0 updated software) and providing malfunction or diagnostic or statistical information. 

Fig, 7 depicts a pivoting tray system according to one embodiment of the present invention. In 
this system, the tray 120, in the rest position 710. has a bottom surface with is substantially horizontal. 
Coins can be fed into the transfer tray 230 by lifting the handle 7 1 5, causing the coin tray 120 to pivot 
about point 730, so that the force of gravity can cause coins to move to the transfer tray 230. 

In some cases, it has been found that me configuration depicted in Fig. 7 is less than optimal. 
When the coins are placed on the horizontal surface, they reside in a pile or heap which is elevated 
above the pivot point 730. Accordingly, as the coins are moved onto the transfer tray 230, they may, 
depending on the volume of coins placed in the tray 120 travel into the transfer tray 230 in a surge of 
coins. T7us surge can overwhelm and/or jam the downstream countmg/sorting mechanism. This 
problem is compounded by the fact that, if a large volume of coins is placed in the tray, once jamming 
occurs, it may be of little avaU to return the tray to its horizontal position since this will not serve to 
move coins away from the transfer tray 230 and may even fail to stop the flow of coins into the transfer 
tray 230. In the embodiment of Fig. 7, coins will commonly move into the transfer tray 230 in a flow 
or mass of coins which is several coins deep such that some coins are lying on top of others as the 
coins travel into the transfer tray 230. This configuration of coin flow interferes with effective 
cleaning of the coins and contributes to jamming 

Fig. 1 4 depicts a coin tray or hopper according to another embodiment of the invention. In the 
embodiment of Fig. 14, the bottom surface 1402 of the tray 1206, when the tray is in the rest or 
lowermost position is angled downward in a direction away from the transfer tray. In this way, even 
when the hopper 1402 is filled to me rim, the coins will not begin flowing into the transfer tray 1406 
until the user begins lifting the tray, such as by lifting handles 1404. As the user lifts the hopper from 
the lowermost position 1408 to an upper position 14 10, coins heaped up to the upper rim 1412 will be 
positioned higher than the pivot point or peak 1414, The fust coins to reach a critical height above the 
peak 1414 will begin sliding and will eventually move over the peak 1414 and into the transfer tray 
35 1 406. Tne peak 1 4 1 4 has an angle such that in general, as the tray is lifted, coins will travel over the 
peak 1 4 1 4 in a single plane or layer, such that, in general, there will be substantially little or no overlap 
of one coin over another. As described more thoroughly below, this type of coin flow provides a 
number of advantages. It assists in the waste management system because it makes it possible to 
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expose each coin individually to a magnetic sys.cn and/or blowing system without one of the coins 
blocking another coir, from .he waste management system. It also assists in preventing undesirable 
surges or large flows of corns into the transfer tray 1406 since the flow of coins is limited by the act 
thai, generally, only a single layer of coins travel, over the peak 1414 at a given time. ITie system is 
also usefUl because i, is self-clearing in the sense that if a large coin flow is experienced, the user can 
allow the my to move downward towards its lowermost position 1418 which will cause coins to move 
in a direction away from the tray 1406, thus clearing the entrance to the transfer tray 1406. Preferably, 
me bottom of the tray 1402 bat an angle with respect to horaomal, between about 10' and about 15°. 
preferably between about 11° and about 12° and b more preferably at an angle of about 1 1.56'. Tie ' 
initial downward slope of the transfer tray b inclined with respect to horizontal, at an angle of between 
about 25" and 35«. preferably between about 2t> and about 31' and more preferably at an angle of 
between about 30-. Thus, the angle 1422 between the bottom surface of the coin tray and the initial 
slope of the transfer tray is between about 135' and 140'. preferably about 138°. 

In one embodiment. It has been found useful to provide a material to fill the crack 1424 around 
the edge of the coin tray. Providing thb material has been found useful in preventing coins from 
falling into the crack and preventing pinching of user's Angers. In one embodiment, a stifWooped 
material such as that sold under the tradename Velcro™ (preferably, using only the loop material and 
not the hook material) haa been found useful, although other materials such as fen, mbber. plastic and 
the like may be used. 

As shown in Fig. 15, the transfer tray 1406 includes an initial sloped portion 1428 anda 
downstream portion 1430. Preferably, the initial sloped portion 1428 as well as the bottom surface 
1402 of the coin tray 1402, is provided with a number of perforations useful in me waste management 
system as described more thoroughly below. A gate is positioned over the initial portion 1428 and is 
movable from an upper open position 1432 to a lowered or closed position 1434. In one embodiment, 
25 the gate movement is achieved by a controllable solenoid 1436, controlled by the control and I/O 
system 1308, as described more thoroughly below. Tne open gate 1432 defines a slot through which 
the coins, ate passing over the peak 14 1 4 must pass. This slot is closed by the gate when it moves to 
the lower position 1434. Preferably, the gate remains in the lower position 1434 until the user initiates 
the countmg/sorting process (e.g., by pushing the start button) in order to prevent entry of foreign 
material into the countmg/sorting system during idle periods. In some embodiments, the gate is moved 
to the closed position in response to a jam or other malfunction of the ctrntrng/soting mechanism. 
The size of the slot defined by the gate also assists in preventing undesirable flow or surge of coins by 
p^reventing the passage of a flow of coins greater than a predetermined thickness such as greater than a 
single layer or plane of coins. 
35 Hie lower portion 1430 of the transfer tray has a lower surface 1406 having a plurality of 

grooves running lengthwise, as depicted in Figs. 8A and 8B. This allows the coins to ride along the 
peaks while liquids or other wastes flow or travel down the valleys 820. In the embodiment depicted 
in Fig. SB, a number of perforations are formed in the valleys of the transfer tray. In one embodiment. 
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toe prions nave a substantially asymmetric "teardrop" shape with toe narrowes. region of the 

be particularly effective in removing waste material such as liquids. The waste material 4a. passe, 
through the perforation. 830" are funnelled to a spout 1438 which empties into a waste tray aa 



described below. 
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The perforationa in the lower part of the transfer tray 1430 and the funnel and spout 1438 form 
par. of the waste com™, system .304. The perfomtion, to toe upper ^ offte^ferwy M2 8 
and the coin «y or hopper 1206 ako are part of the waste control system ,304 since these perforations 
allow dense waste materia, with a size smaller that! the proration, to fell mrough me perforations and 
10 thus to be separated from the coins. Materials faWng through these perforations and the material 
output from the spout .438 are collected " a waste o^y .602. as seen in Fig. ,6. Fig. .« shows *e 
apparatus of Fig. .2 with toe cabinet doors to an open position showing certain interior sttucture, of 
1* apparatus. Waste tray .602 is configured to lie beneahtoe perforated portions of Ae hopper 1206 
upper transfer tray 1428 and spout 1438 and to receive materials which pass through these devices 
15 The waste My ,602 , configured to be dmwn ou.to a drawer-like fashion for emptying waste 
material. taoneembodimen t ti« W a S teirayl602h»,c^i 7 a.lea n e^.ol2Duido2. 3 oas.o 
be able to receive and wniato. for example, the spilfed contents of a Epical soft drink can. 

The perforations in toe hopper 1 206 and upper transfer uny 1428 also can provide a second 
function in a waste control system. In mis second function, a device is provided for blowing air 
10 upward through me perforations so as to blow lightweightmaterial off of to, coins and away from toe 
counter/sorter. Prefer*!,*, one or more fens are provided for .his purpose The fans can be controlled 
by me control I/O system 1 308, e.g, to become activated upon pushing the activate or go button 1215 
Preferably, me air flow is configured to flow to a counteremrem ftahion, i.e, to blow in a direction 
from the clean region towards me dirty region. U., from me region of the counter/sorter toward, me 
5 ttamfer tray and coin tray. In one embodiment, two separate fan, are provided. One fan provides flow 
through the perforations to me bottom of toe hopper and toe upper portion of toe transfer tray 1428, 
1402. Another fan provides for air flow through the open gate 1432 and over the peak 14 14. This 
flow is useful in individually cleaning toe coins a. toey pass, in a stogie layer, over to. peak 14 14 
since, in this configuration, each coin will be individually subjected to toe air flow. In one 
embodiment, toe second fan is configured to a box sttucture 1440 to provide more efficient air flow up 
the mmsfer tray 1432 and overtoe peak 1414. The channeling of flow through toe op™ gate 1432 
and/or similar smtcmre produces a convergence or "wind omnel" effect so that a relatively high air 
velocity is provided at the peak 1414 for efficient cleaning of toe coins. 

Coins which are output from toe coin holding/transfer system 1302 are provided to toe 
counting/sorting system 1306. A coin hopper 1604 receives toe coins from toe transfer ttay 1430 and 
provides these coins to the counter-sorter mechanism. A number of counter-sorters can be used In 
one embodiment. Skycam Model 640 is used. Ofter sorter-countm inch.de those sold by Brandt, Inc. 
and Hitachi. Ltd As depicted in Fig. 16, toe hopper and sorter/counter are mounted on raib 1606a. 
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1 606b so to they can be pulled outward for ease of cleaning, maintenance, tenement and the like, 
lfl one embodiment, the hopper 1604 can be tilted upward for additional ease of cleaning and 
maintenance. 

The counter/sorter outputs the coins, according to various denominations of the coins into a 
plurality of coin bags I60S positioned in one or more rolling, removable trolleys 1610a, 1610b. In the 
depicted embodiment, the coin bags 160J are standard sized coin bags to facilitate disposition of the 
coins, such as deposit with a bank. Preferably, the sorter is configured to place up to a predetermined 
amount of coins of a given denomination into particular bags so that each bag, when filled by the 
soner, will contain a known amount of coins. Once one bag is filled with a given denomination, the 
sotter can begin placing that denomination of coins into n second bag. Alternatively, the counter can 
output coins to one of a plurality of bags designated for that denomination coin without keeping track 
cfhow many coins have been placed in which bag. As shown in Rg. 17, the receptacle, for the lags 
are preferably tapered in scape 1702 so that, once the bags are filled with coins, they can be easily 
removed from receptacles without jamming. Casters 1704 facilitate withdrawal from the apparatus 
li 1200 e.g„ for removal of Ml coin bags, and transfer to a desired location. Although Fig. 16 shows 
trolleys 1610b configured to accomodate 5 and 3 bays, respectively, other configurations can be used. 
In one embodiment, each trolley is configured to accomodate two rows of bags, a front row and a rear 
row, with eight bags in each row. 

In one embodiment, the apparatus provides for restricted access to the counted coins, Le„ the 
20 coin bags, such as by a mechanical and/or electronic lock which restricts access. In one embodiment, 
the coin bags will normally be accessed onJy by authorized money transfer agencies, such as a armored 
car service and would not Dormally be accessible by, for example, store personnel. Preferably, store 
personnel are able to access the interior of the device such as by opening doors, as depicted in Fig. 16, 
without normally having access to the locked coin bags. In one embodiment, the apparatus detects and 
25 stores in memory any access to the coin bags, such as by unlocking the coin bag locks. Preferably, the 
apparatus will store such information as the time of access, the mode of access and/or the identity code 
of the person accessing the coin bags, fa one embodiment, the apparatus will also record in memory 
information regarding other types of access to the machine, such as any access by store personnel to 
the interior of the device, even though it may not include access to the coin bags. 
30 Operation of the counting/sorting system 1306 is controlled by the control I/O system 1308, In 

one embodiment, the counting and sorting system is activated in response to the user pushing the 
activate or "go" button 1215. The counting/sorting system 1306 also provides information back to the 
control and I/O system 1308. Hie control and I/O system receives Inforrnatkm regarding the results of 
the counting process, in particular, information relating to the number of coins and/or value of coins 
35 which have been counted. Preferably, this information is displayed on the screen 1218, along with 
instructions, advertising, attraction displays and the like. Preferably, the counting/sorting system also 
provides information to the control and I/O system 1308 regarding its status, such as a detected jam or 
other malfunction or the empty state of the hopper or counter/sorter. 
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In one embodiment the microprocessor can respond .0 . detected jm in such as way ,0, h raanv 

embodunent. the appamtus temporarily suspends flow of coins into the count*, e g so as to 
accumulateanumber of coins inth. hopper 280. Aftercare accumulated in the" hopper the 
mtcroprocessor suddenly permit me accumulated coin, to enter me counter so as to. in many cases 
use the sudden flow of coins foramen for dislodging a jam. In mis way, his possible, 0 use me ' 
rn.croprocessoT-oonm.IIed flow of coins m achievo clearing of a, leas, some types of counter jams 
wnhou, having to perform any substantial modification on the coin comer, eg., by using software 

The control and I/O system, after a predetermined period has elapsed, following an empty aate 
stgnal from the counting/sorting system, can output.signal tome voucher/coupon system 1310 to 
tssueavoucher.optionaUy after verifying with the user (e.g., via m. keyboard) mat aU desired coins 
have been input into th. sysfcm. The voucher/coupon sys«m 13 !0 then output, a voucher related* 
•he value of the coins counted by the hunting/sorting ^ to one embodiment, the voucher has a 
value equal to the vafce of the counted coins. In another embodzmem, as an inducement for using the 
counting/sorting system, the voucher may be for an amount great* man ±t eounted amomt h ooe 
embodunent the excess amount may be usable only at the retail location where the apparatus 1200 is 
stalled. In another embodiment, as a means of deriving income from the counter/sorter system, the 
voucher may be for an amount less than the counted amount such as by deduction of a fixed service fee 
or a percentage service charge. 

In the depicted embodiment, the voucher i, output by a printing system. Preferably, me printing 
system ts a ncn-tapact printing system so as to reduce the amount of noise generated by .he systen, 
The non-impact system can be a thermal printing system, User printing system, inkje, ^ „ me 
like. Ifthe noise can betolerated. an impact system can also beused. 

The voucher is redeemable, preferably, at the retail taction where the apparatus 1200 is 
installed. In one embodiment, the voucher is redeemable only for merchandise purchased at the retail 
location where the apparatus 1200 is installed, In another embodiment, the voucher can be redeemed 
either for merchandise or for the cash value of the voucher. Instill another embodiment, the value of 
the sorted coins can be transferred to one or more accounts held by the customer, such as by an 
electrons transfer of the amount to these customers bank acoounL In one embodiment, the apparatus 
1200 ineludes.magnetic card ~der.e.g,for« 1 d^amagnetically<ncod«dbankcardmfacUi Q te 
transfer of the ftmds to the user's bank account 

Preferably, the apparatus 1 200 also has the capability for outputting coupons or other marketing 
or advertising material In one embodiment, coupons are output whenever a voucher is output, both to 
provide an inducement for using th c sorter/counter and to encourage the user to employ the voucher 
for purchasing goods, rather than obtaining cash equivalent 

Although, preferably, the vouchers are printed within the apparatus 1200, it is also possible to 
dispense pre-printed vouchers and/or coupons. Preferably, the vouchers and/or coupons include 
security devices to guard against counterfeiting. 



12 

^ and recce coupons fro™^^. m one embodiment, coupons are dispensed m 
^..^^.^.^^ Preferab^.tn.d^isc^gnredsuch.ha,^ 

UOOcha.ause.wishes^ivecoupor.. Otha foT jesting coupo,, (or providing other 
voice recognition and the like. ^ a ' 

13 , ^'^^^vouchen and/or coupons i^iudepr^ 
avauabieforsateinthe^n.^^^,^,^ 

20 ucmsforsaie. coupon, can be P^m^into^^^^ 

products for which tke coupons apply are located in. 

fig. IS fa a block diagram depicting some of the major components of the comroi I/O system 
I S.mecounting/sortmgsystem ,S06 and the voucher/coupon system .8.0. The cental component 

ZZZ^ 0 ^ '^^^^^^-PC-^systemsuL 
386DX-40 PC system, such as thai available from Atronics. as Model AT.-386VL 1812. The data 

SVGA display board 1816. Audio output can be provided to a speaker . 8 1 8 via a sound board 1 820 
^^^^^.v^inthe^M^^^.^^^^^ 

.822— cdthrough.tarddiskdriveconrro.ler .824. A modem board 1826 is used for providing 
^UNcationvia.modemco^ecfcdto.te^ Modem 

.8.1 For example, changes to type, or valuea of coupons to be dispetaed can be downkaded from a 
centra, location, htfbnnadon regarding the . .cation of products within the store (e.g.. for ousting a 
shopputg lis," format coupon or voucher, a, described above) can be provided via the modem .824. 
35 1 826. 

Communication can also be provided through one or more non-modem communication lines 
such as the depicted serial communication Unes 1832. 1834. m the depicted embodiment, one of the 
senaJcormaunication lines .834 is connected to the coin counter/sorter 1836 or "scan coin" assembly. 
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71,15 c — "*»*» 1 834 can be used, for example, to communicate to the data processor 1812 
the numbers or value of coins which have been counted or to communicate commands from the date 
processor 1812 to me sorter/counter 1 836 such as commands to commence operation. 

Serial communication line 1 832 can be used for a number of purposes, such as for providing for 
5 servtcecommuuications. In one embodiment, a serial I/O port is provided to enable connection of the 
data processor 18 12 to another computer such as a laptop or other portable computer. Inthisway, 
service personnel can communicate directly with the central data processor 1812, such as for purposes 
of perforating maintenance or diagnostic services, uploading new data or programming, downloading 
data such as statistic*] informatics and the like, to the depicted embodiment, the serial lines 1832, 
10 1 834 are controlled through a serial communication board 1838 of a type known in the art. In the 
depicted embodiment, the serial communicatitm board 1 838 also communicates with an input/otrtput 
(VO) board 1 841 The I/O board 1842 Is configured to receive and transmit communication, from and 
to the user or other personnel. In this regard, the VO board ia connected with a key pad, such as a 
standard 12-key numeric keypad 1844 and one or more key swtahes 1846. such as key switches for 
U "Go." "Cancel," and the like. In the depicted embodiment, the VO board 1842 can provide audio 
output, e.g. via a piezo beeper 1 848 and/or an abatable light, such as a light for informing acre 
personnel that service is needed. A reset switch 1852 is provided for issuing a hard reset command to 
both the data processor 1812 and the I/O board 1842. A PC power supply 1854 receives power from 
an external power supply such as 630 watt, unmtermptable power supply 1 856 and provides 
20 conditioned!»wertotheprocessorl812andharddiskdrive 1822. 

The power supply 1556 preferably provides a source of power directly to the I/O board 1842. 
Preferably, the data processor 1812 and/or I/O board 1 842 include non- volatile memory sufficient to 
permit orderly shut down of the system in the event of a power failure without loss of vital data or 
programs. Preferably, the uninterruptible power supply 1556 provides sufficient power to permit 
orderly shut down and terminate of processing in the event of failure of the power source such as 
interruption of power through the power cord extension 1858. The power supply 1856 also preferably 
provides power directly to the monitor 1814, counterfsoiter 1846, and, via 24 volt and 5 volt power 
supplies 1862, 1864, to the I/O board 1842. 

The I/O board 1842 is used to control portions of the waste control system, such as the dirt 
removal fan 1 866, portions of the counter/sorter mechanism such as a vibrating coin feeder 1 868 and a 
coin accepter or hopper 1872. In die depicted embodiment, the VO board 1842 controls the coupon 
dispenser 1872 and, via a voucher printer controller 1874, a voucher paper feed 1878, and a voucher 
prmter/cutter sub-assembly 1882. 

Fig. 16 depicts the location of a number of components in the system according to one 
embodiment Preferably, when the doors 1622, 1624 are in the open position as shown, most or all of 
the components are accessible for cleaning and/or maintenance. In the depicted embodiment, the 
voucher printer 1882 is mounted on the inside of the door 1622. A number of printers can be used for 
this purpose. In one embodiment, a model LPT 5242-448 printer, available from Seiko is used. The 
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nght-hand portion of the cabinet includes the coupon feeder 1874 for dispensing, e.g., preprinted 
manufacturer coupon sheets through a chute .626,0*. coupon hopper .222 on the outside portion of 

o»d pomon of the cabine. in order to provide a redely clean, location fo, the computer The I/O 
5 board is positioned adjacent the sheet feeder 1632. 

In operatic the user who wishes only to receive a coupon win indicate such by an input device 

coupon feeder by inserting a coin fan, the dummy coin slot 1220 which will b, reamed via coin renin , 
slot 1221. ^^^^^^^^^^^^.^^ 

««r has expressed a wish for coupons. In rehouse, the data processor 18.2 sends, signal to the 
™P<»^W"4.odispenseap re ^^ 

smgie sheet) into the hopper .222. .none embodiment U,e microprocessor wUl stop or delay the 

dunngashortperiodoftime. ™s is to ^ f or eaamp.e. ntiscMevous dep.etion of me coupon 
to one examp,., if the microprocessor detects' to, ^requests withtn a predetennined period of 
tune, such as ten seconds, the microprocessor wi!, suspend any dispensing of coupons for a period of 
time, such as thirty seconds. 

Although in th, depicted embodiment, the input device for requesting coupons is rotative* 
™PW»a-B'.^bu,M,^ 
20 such as allowing the user to request specific desired coupons from a menu. 

A user who wishes to employ the coin counter/sorter will initially place coin, to be sorted into 
the con. tray .206. to response to instructions displayed onmescreen 1218. m..se,wil. men push me 
star, or "Go" button 1215. Preferably, some orallofthe buttons activated bythe user are "soft" 
bmrnns, i.e., in which the tocation, indicator, legend or other meaning of the activation button is 
tndjeated on . changeable video display (such as, for exmnple, an arrow on me dispfay pointing to the 
button which the user should push to active the device). Upon receiving an indication that the "Stan- 
button .2.2 has been activated, me dam processor .8.2 outpms a phtraKty of commands to initiate the 
counting/aorting operation (some of which are output via the I/O board .842, as shown in Fig. 18) 
The commands can include command, to activate the components of the waste control system such as 
30 *efen 1866,magn«,etc.toopenthegatebyactivatingthesolenoid 1436, and/or to activate the 
vibrating coin feeder 1 868. Tne computer 1812 may also output inactions to toe user, such as 
instructions to lift me handle of the coin tray to initiate the flow of coin,. A number of user interfaces 
can be provided. In one embodiment, the appanrtu, can receive inpu, indicating whether the user is a 
novice user or an experienced user of the device. In this way, detailed instructions can be provided to 
35 the novice white the experienced user can be provided with a more rapid aeries of instruction displays. 
In either case, it is preferred to provide a device which will achieve the.desired coin counting with a 
relatively low total number of button pushes. Preferably, the user need only push a first button to start 
the counting procedure and a second button u stop the counting pmcedure. Other interfaces could be 



25 



10 



15 

used which will automatically detect the insertion of coma ittto the .ray (s o as to ehminate the star, 
button requiremen,)and/o, detect the cessation of flow of coins and/or the empty state ofthe input 
hopper or tray, so as to eliminate the need for a stop button push. 

As the user lifts the tray, coins will pass, with a limited depth, preferably in a single layer, over 
the peak 14 14 and into the transfer .ray 1428. 1430. While passing over the peak, they will be cleaned 
by a blowing mechanism as described above. Pasaing down the transfer tray they will pass by the 
magnet, as described above, to separate for example, magnetic bus tokens and the like from coins. 
Foreign material and liquids will either be blown offthe coins and out ofthe machine or will fall 
through the perforations and into the din tray. The coins passmg down me transfer tray will pass tato 
the coin hopper 1634 for movement, by a vibrating coin feeder connected to the output ofthe hopper, 
to the counter/sorter mechanism 1212. The counter/sorter mechanism counts the coins and a running' 
total is stored in memory, either in the counter/sorter mechanism 1212 or the control I/O mechanism 
1308. Preferably, the computer 1812 presents a tunning total ofthe value ofthe coins on the screen 
12 1 8 during the counting ptocess. After being counted, they are sorted according to denomination and 
placed in coin bags 1608, also according to denominations. The counting/sorting mechanism 1306 
infotms the computer 1812 when coins am no longer input into the mechanism. After a predetennined 
amount of time has passed following cessation of coin flow, such as about 10 seconds, the computer 
1812 will cause the screen 12 1 8 to display a message to the user asking whether the user has input all 
desired coins. Once the user has verified that all desired coins have been input, the computer 1812 
controls the voucher/coupon system ISlOtooutputavoucherinanamountrelatedtothevalueofthe 
coins which were counted, preferably an amount a. least equal to the value ofthe coins that have been 
counted. In one embodiment, the computer 1812 also causes one or more coupons to be dispensed 
1 874 so that the user can receive both a voucher in the value relared to the value ofthe coins and one 
or more coupons. 

Fig. 19 depicts the procedure for counting coins which also includes recording certain pertinent 
information. Preferably, the mformation is recorded by the computer on non-volatile media so that the 
information is not lost upon a power loss or a power-down. As described above, after a "begin" or 
"go" signal is received 1902 the device initiates the counting 1904 until such point M fte ^ signal k 
received 1906, generally as described above. After the coins have been received and counted, the 
voucher amount is calculated 1908. In one embodiment, the voucher amount is related to the total 
counted amount by being equal to the total amount less a transaction fee. In one embodiment the 
transaction fee depends upon the numbers of various dominations, for example, the fee might by ten 
cents for each dollar of pennies counted and five cents for each dollar of other dominations counted. 
In another embodiment, the voucher amount is related to the total amount by being equal of the total 
35 amount In still another embodiment, the voucher amount is related to the total amount by exceeding 
the total amount, e.g., to provide a premium for using the counting device. 

After the voucher amount is calculated the voucher is printed 1910. Preferably, the voucher 
includes a number of items of information in addition to the amount ofthe voucher. These additional 
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items of ^formation can include one or more of the location or Olheridentincrof the machine at which 
the counting was done, the location or other identifier of the store or other place where the voucher 
may be exchanged for cash or merchandise, the time and date of the transaction, the total amount 
counted, the number coins of each denomination counted, the number of rejected coins or other items 
5 and a transaction control number. Preferably, the control number b unique, at least to the particular ' 
location and date or time. In one embodiment, the voucher is printed with a scannable code such as a 
bar code. This permits easy exchange of the voucher, e.g., by scanning the bar code e.g.. at a grocery 
or other retail check out stand in the same way universal product code (UPQ bars codes are scanned. 
TTie apparatus records, preferably using a computer and recording onto a non-volatile media, 
10 information regarding the transaction. In one embodiment, the infbrrnation which is recorded includes 
the information noted above that can be included on the voucher, such as the voucher amount, a 
control number, numbers of coins counted and time of transaction 1920. 

Preferably, the apparatus also determines the amount that has been deposited in the various coin 
bags. Tnis permits the apparatus to output a signal or notification when the bag capacity is nearly full, 
1 5 to enable armored car personnel or other personnel to retrieve the foil bags and replace those with 
empty bags 1922 as described more fully below. As noted above, the apparatus, in one embodiment, 
will also automatical* dispense one or more coupons 1924 at the conclusion of a counting transaction. 

The printing of various information on the voucher 1910 and the recording of various 
information about the transaction 1920 serve a number of useful functions. Pmviding information on 
20 the voucher gives the user an extra opportunity to verify accuracy and/or acceptability of the count 
and, potentially, detect any malfunctions that may have occurred. The information is also useful to 
store personnel in verifying accuracy and authenticity of the voucher. Store personnel may be able to 
detect an inaccurate or unauthentic voucher if, for example, the voucher indicates a transaction time 
during which the store was not open, or indicates similar mconsistencies. Furthermore, store personnel 
can, if suspicious, check the information printed on the voucher against the information recorded in the 
device (as described more fuily below) to further check authenticity. 

Ine recording of mformation 1920 is useful for a number of reasons. First, the information is 
useful in facilitating the removal of coin bags for deposit, e.g., in a bank, as described more fully 
below. The information is useful to store personnel in verifying particular transactions or detecting 
malfunctions. The information is useful to the counting machine operating company to verify amounts 
counted and amounts deposited in the bank and to help determine the source of errors if there is a 
discrepancy between amounts removed from machine and amounts deposited in the bank. For 
example, the recorded information is useful to both the operating company and the store personnel to 
diagnose malfunctions or to become aware of servicing or maintenance needs of the apparatus. 

Fig. 20 depicts a procedure fcr permitting, facilitating and recording mformation relating to 
access of the machine, i.e., access to features or components of the machine other than those for 
normal counting, voucher and coupon dispensing, used by an ordinary user. The depicted embodiment 
records information relating to armored car (or other monetary transfer services) access and store (or 
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other remote location facilities) access, other typesof access could include service, repair or 
maintenance access, such as by an independent service or maintenance contractor and/or access by the 
counter apparatus operating company. 

In the depicted embodiment, the machine can detect an access, or attempted accoss and will 
5 record the timeofthis even. 2002. In one embodiment, the apparatus includes , key switch which by 
msenmg and taming the key, can change the machine from a run mode to a store access mode and/or 
anannored car access mode. Preferably, the keyswheh is configured to provide a signal to the 
microprocessor upon changing the mode to permit the appannu, to detect the access or attempted 
access and to record the tone of die event 
10 After the attempted access is detected (such as by the turning of a keyswheh) the apparatus is 
preferably configured to receive an aumenncating input such as a personnel identification number 
(PIN), preferably in response to a prompt output by the device, and the identification is then recorded 
2004. n,e procedure followed thereafter depends upon whetherthe access is by store peraonnel or 
armored car personnel 2006. 

In one embodiment, the types of access and information available to store personnel are limited. 
For example, the store personnel may be permitted to review information relating to the various 
transactions that have occtured in the counting device 2008. Tie device may display the most recent 
transaction and may print receipt of a command (e.g., through a key boart) to scroll to previooa or later 
transactions. In some embodiments, the store pe^mel now may be permitted to review statu, 
information (e.g., total amounts counted, amounts removed by armored car carriers, amount of 
coupons in the device, full/empty statu, of com bags, etc.) or may be permitted to review problem 
reports (jams, paper or coupon misfeeds, power outages and the like 20 10). 

In one embodiment, the device can output (either in run mode or in store access mode) 
instructions regarding how to repair minor problems or service or maintain the device, such as 
instructions clearing a jam, replenishing the supply of coupons, paper, ink and the like 2012. 

After the store personnel has finished the store access procedures desired, the store personnel will 
return the machine to "run" mode and the machine will detect and record the end of access by store 
personnel 2014. 

In cases in which the accesses is by an armored car personnel, typically for the purpose of 
retrieving coin bags, e.g., for deposit in a bank, several items will be primed by the machine. 
Preferably, the printing will be performed by the same printer used for printing vouchers, and will be 
under the control of the microprocessor. One hem which may be printed is a receipt for the armored 
car personnel which memorializes the amount of money which the armored car personnel is retrieving 
from the device 2020. Preferably, the receipt will be also imprinted with a control number. 

Preferably, the machine will also print bank deposit slips for use when the retrieved money is 
deposited into the bank 2022. In one embodiment, the money will be deposited in two or more 
accounts. For example, in one embodiment the transaction fee (described above in connection with 
Fig. 19) is deposited into the account of the owner/operator of the counting machine while the 
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remaining funds are deposited into the account of the retail store or other location where the voucher is 
exchanged. Other embodiment* may also be possible. For example, in one embodiment the counting 
apparatus owner/operator may charge a service fee to the store or retail outlet over and above any 
transaction fee which will thus affect the amounts of the respective deposit slips. Alternatively, the 
5 counting apparatus owner/operator may wish to receive an amount which is less than the transaction 
fee (if any) charged to the user, thus effectively splitting the transaction fee between the counting 
apparatus owner/operator and the store. In another embodiment, it may be that there is no transaction 
fee obtained from the user and, instead, the machine owner/operator may charge a fee directly to the 
store. These and other variations and alternatives can be reflected in the amounts calculated for the 
variousdepositslips2022. Preferably, the deposit slips will also be ^printed with a control number 
for later verification. 

In one embodiment, the apparatus will also print tags 2024 to be attached to the various coin bags 
that are .being removed. The tags will preferably indicate the denomination of coins in each bag and 
the number of coins of that denomination. Preferably, the coin bag tags will also be imprinted with a 
control number. In one embodiment, the same control number is used for all of the printed items 2020, 
2022. 2024. Tne printed items 2020, 2022, 2024 may also contain other information such as store 
location, machine identifier number, time and date and the like. 

Preferably, the apparatus will record pertinent information, such as by using the computer to 
record information on non-volatile media. The information recorded can include one ormore of the 
beginning balance, the number and types of coin bags removed, the denomination and number of coins 
in each bag removed, the amounts of the respective deposits, the control number or numbers and the 
ending balance 2026. 

In one embodiment, armored car personnel are also used to provided service and/or maintenance 
to the machine. In one embodiment, the machine can provide requests or instructions for providing 
such service, such as by requesting or instructing the armored car personnel to load additional or new 
coupons, to replenish the supply of paper, ink and the like 2028. After the armored car personnel have 
finished their tasks, they will close the machine and return the machine to run mode. At this point, the 
machine will detect that the armored car access has ended and will record the ending time of the 
armored car access 2030. 

In addition to accessing information by obtaining it directly at the site of the counting machine, 
the apparatus is also configured for providing information fiom the field location of the machine (or 
"remote location") to, for example, a central location such as offices of the owner/operator of the 
machine. Remote access can also be performed in connection with other entities such as a bank or an 
accounting firm. In one embodiment, the communication can be performed using a communication 
device such as modem board 1826. Communication can also be performed over a local area network 
system, over a wireless communication system (such as a wireless LAN or a cellular telephone 
communication system, or by a cable communication such as an interactive television or video 
communication system. 
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F,g. 21 depicts a procedure in which remote arxe* is initio by the central location 2102. For 
example, the central location may initiate access to one or more of tte various remote sites in order to 
obtain information, e.g, as needed for accounting, maintenance and the like. In me embodimen.of 
F.g. 2 1, the central location can insect the remote site to download information raring to armored 
car tra nsac aoM 2104.t»icaUye^^ 

annored ear access, as described above in connection with Fig. 20. Tie central location can instruct 
the remote location to download formation regarding the various transactions thai have occuned, 
e.g, overa predetermined period of time 2106. The transaction information can Include, for example 
the information recorded in connection with transactions, as described above in connection with Fig. ' 
1 9. The cental location can instruct the remote location to download information relating to service or 
maintenance stams or problems 2108. For example, the downloaded service or double reports can 
mclude information about the times and nature of various malfunctions such as, jamming, misfeeds 
and the like. The downloaded information can include information about the status of items which 
may need attention such as loading of additional or new coupons, loading of tape, ink and the like, or 
15 notification of required period* mamtenance such as cleanmg, battery or other component replacement 
and the like. 

Fig. 22 depicts a remote access that may be initiated by the remote location 2202. For example, 
the remote location may initiate a call to the central location in a situation in which the coin bags « ' 
nearly full, thus informing the central location that it is necessary to dispatch an armored car to service 
20 theremotelocation2204. The remote location may Initiate a call in order to inform the central 
location of a malfunction 2206. Preferably, several leveb of malfunction can be detected by the 
device. As noted above, to some embodiments, the machine may be capable of clearing some types of 
coin jams without intervention of either store personnel or central location (service) personnel In 
some cases, the machine may detect a malfunction which is not of the type which can be automatically 
25 dearadormayhaveattemptedtoaummari^ In this case, the 

machine may, in some instances, attempt to notify store personnel of the situation an*or may attempt 
to notify store personnel of procedures to be followed in order to correct the situation. Sucha 
notification could include sending a signal to the store central computer, illuminating a "trouble" light 
or other indicator, displaying a message on the video screen, or the like. 
30 In some cases the machine may experience a malfunction which it determines can not be or was 

not cleared automatically and which can not be or was not corrected by store personnel. In this case, 
the device may initiate access to the central location to report such a malfunction, thus permitting the 
central location to dispatch service personnel to correct the situation. 

The remote device may initiate a call to the central location to order to inform the central location 
35 that maintenance needs to be performed, such as loading additional or new coupons, loading papertape, 
ink and the like 2208. 

Figs. 1. 1 1 depict a second embodiment of a coin exchange kiosk 100 in a possible environment; 
a supermarket The embodiment of Figs. 1-11 shares many features with the embodiment of Figs. 12- 
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18 and descriptions of such common features below apply to corresponding features of the 

foo^nn.toreduc.orminUnized.erequireofloorsp.ce. Toe lower front surface .10 is clear, lowing 
the user to watch the couts a, they are separated, counted, and dropped into escrow tray 1 05 By 
makntg the process visible to the user, trust in the machine is encouraged Furthermore. since 
watchtng the sorting process is interesting, the user becomes integrated into the machine's operation 
and is further encouraged to use the machine. 

Initially the corns are placed in coin tray 120 where small foreign objects fan through 
perforations in the bottom of the tray and the user can remove large foreign materials prior to coin 
sorting. Wb^ ti« user is raady tt begin tl,. JO rting pocess, dtey must pmh -go" button . I J. Button 
1 15 initializes the coin counter, activates the coin sorter, and activates the fan within the waste 
management chute. If the system does no. detect coins whbm , prataemlilled period of ^ ^ 
com sorter and the fan a* deactivated. The user next raises the edge of tray 120. The tray is hinged 
on the right side and acts as a chute to funnel the coins into the kiosk. User directions, transaction 
•5 "fono.tion.storabargams.^advertisementeappe^onvide.scre™ Scraen IJOcanabobe 
used fo show attention getring.displays in order to attract potential users. Once the coins are admitted 
mto the kiosk and the go button has been pushed, the waste removal and coin sorting process begins 
During the coin sorting process, coins which do not meet predated physical crttermara rejected 
and returned to the user via chute 165. In one embodiment as the coins are counted the video screen 
20 d «P'^*thetotalmonetaryvaJue^^ 

At the conclusion of the sorting process, the user is asked to either accept the stated coinvalue 
and continue the transaction, or cancel the transaction. This selection is made by pushing one of two 
buttons 150. If the user continues the transaction, then the coins in the escrow tray 105 are dumped 
mtoadepositeryand the us^i, issued, voucher through slot 160. In one embodiment, the voucher is 
25 wonh the value of the counted coins s*d is redeemable at the retailer's cashier for cash or credit 

towards purchases. Store coupons, printed by the voucher printer and good towards store bargains are 
dispensed with me cash voucher. Manufacture coupons ara dispensed through an adjoining slot 165 
atnocosttotheuser. If the user cnncels the transaction the coins are returned in area 170. Theupper 
back portion UOofkiosk .00 is a display board where advertisements and notices can be placed 
Dtsplay board 140 can also be used to indicate what coupons the machine * 

Tie internal layoutof kiosk 100 is shown in Fig. 2. The coin storage area 2 10 holds the corns 
after the transaction has been completed. Area 2.0 can either be separated into large capacity bins to 
hold each denomination, or into ready to us, coin trays. When the storage area is close to capacity, an 
mdscator 255 on the outside of the kiosk 100 notifies store personnel to empty the swnge ^ 210. 
35 The outside of die waste management system 230 is visible in this diagram. Liquids faU through 

the porous, grooved bottom plate of system 230 while lint and other fine materials ara blown away by a 
small fan located in the chute. Liquids are collected in a waste receptacle. At the end of system 230. 
the coins are founded into the coin counter aod sorter 280. This is a commercially available sorter. 
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Several manufactory make suimb.e machine,, ahhough in one embodiment a Sen Coin Model ,09 
unmodified hopper b ml TT,eeo«nter«cepB mixed and is able tode.ee. foreign coins 
and slugs. Rejected coins are returned to (he user through chute 1 65. 

In one embodiment of the kiosk, two different printers are used. Printer 270 is used to print the 
5 cashvoucheraandthestorecoupons. Printer 270 can be, eg., an Epson TM267 printer. Besides 
containing the amount of the voucher, the voucher will aiso contain other information suet as store 
name, transaction number, barcodes, etc in order to make counterfeiting difficult Specia. papers and 
mks car, also be used to discourage counterfeiting In one embodiment a separate printer 295 makes a 
continuous record of each ^sacrion. 1* printer is an Epson RP265. b a second embodiment 
10 pnn.er 270 serves a double ftmction. Besides printing me vouchers, upon command by store personnel 
dm pnnter prints out all of the pertinent transactional information. CPU 290 also stores this 
information. 

In one embodiment. VGA screen 250 is a Super VGA monitor, CPU 290 is a Belmont, 386 
40MHz CPU; and high capacity sheet feeder 260 is . modified 1000 sheet feeder manufactored by 
.5 Gradco. mode, number HCF-.000. Warning light 255 warns store personne. when either printer is low 
on paper, the sheet feeder is low on paper, or there has been a system malfunction. 

Fig 3 is ablock diagram of me system level electronic functions. The entire systom is controlled 
by CPU 290. System infonnation is presented on display 130 which is the same monitor used to 
communicate with the user. System inputs are coupled to CPU 290 via data bus 380. Pushbutton 
20 swhehes 330 and 325 are u«d by », user to either accept or caned fit, transaction. Switch335isa 
mamtenance switch which is used by store personnel to command toe system to download system 
information to either the maintenance printer 295 or to a floppy disk. He maintenance switch may 
also beusedto enter a mode to dtow clearing of coin jams and an internal store coin counting mode. 
Tftis internal store coin counting mode will enable the retaito to sort and count coins from vending 
25 machines and cash registers, bypassing the voucher and coupon functions. Leading edge sensor 340 
tells the system each time a sheet of coupon, has been dispensed. Stepping motor 320 dispenses toe 
coupon sheets. Push bmton switch 1 15 is depressed by the user to initialize me counting system and 
activate both toe coin counter/sorter 280 and the waste management fan. Microswitehes 350 and 355 
deactivate escrow tray stopping motor 360, thus preventing possible mechanical damage by the 
10 stepping motor moving the nay pas. it, designated limits, and indicate to CPU 290 the position of the 
escrow tray (i.e., at-rest position, returning coins to the user position, or dumping coin, into the 
machine's storage area position). CPU 290 also controls the voucher printer 270. 

The flow chart of Fig. 4 illustrate, the operation of the coin exchange kiosk according to one 
embodiment of the invention. The user place, coins of varying denominations into the external tray 
5 (step405). Small foreign maner falls through perforations in the bottom of the hopper tray (step4IO) 
while large foreign matter i, removed by the user (step 415). When the user b ready to begin using the 
machine, they press the "go" button (step 420). Pressing the go button activates the coin sorter, 
initializes the coin counter, and activates the fan within the waste management chute (step 425). Next 
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the user l.fts the edge of the hopper «r,y, dumping .he coins down the entrance chute of the waste 
management system (step 428). As the coins go tough the waste management system certain waste 
st.chasH«,uids,areremoved( S tep430). The coins are men counted and sorted (step 440). Duringdtis 
step coinswhich do no. meet predetermined physical criteria are rejected and returned to the user (step 
5 435). Asmect.msareco.mted.mevaluaofmecomsisdispJayedonmemonitorasweUasme 
number of coins counted witltm each denomination (step 440). Manufactumr* coupons are dispensed 
a«utis,ime(ste P 440).Al tel u.ofmec^ 

that has been determined and continue the transaction or to reject the value and discontinue the 
transactionCstep450). Ifthe user decides to reject the stated value men m. coins are returned (step 
10 455). If the user decides to accept the stated value and continue the transaction then a cash voucher is 
dispensed for the stated value (step 460). 

The flow chan of Fig. 5 illusna.es the operation of the coin exchange kiosk in a second 
embodiment The user places coins of varying denominations into the external tray (step 505) Small 
foreign matter falls through perflations in the bottom of the hopper tray (step 5 10) while targe foreign 
IS marterisremovedbymeuaer^SlS). When me user is rerfy » begin using the machine, they 
press the -go" button (step 520). Pressing the go button activates the coin setter, initializes the coin 
counter, and activates the fan within the waste management chute (step 525). Next the user lifts the 
edge of the hopper tray, dumping die coins down .he entrance chute of the waste nmnageraent system 
(step 528). As me coins go through the waste management system certain waste, such as liquids, are 
!0 removed (step 530). The coins are then counted and sorted (step 540). During this step coins which 
do not meet the predetermined physical criteria are rejected and returned to the user (step 535). As the 
coins are counted, the value of the coins is displayed on the monitor as well a, the number of coins 
counted within each denomination (step 540* Manufacturers' coupons are dispensed a. mis time (step 
540). After all ofme coins are counted, the user taa*^^ 

determined and continue the transaction or to reject the value and discontinue the transaction (step 
545). If the user decides lo reject me sated value then the coins am returned (step 550) and the 
transaction ends (step 595). 

If the user decides to accept the stated value and continue the transaction then they are asked 
whether they would like to donate, in whole or in part, the value of the coins to a charity (step 553). If 
the user does not wish to donate to a charity then a cash voucher is issued (step 577) and the 
transaction ends (step 595). If.be user wishes to donate to a charity, then the user is asked to chose to 
which charity they wish to donate (steps 557, 560, 565, and 570). If drey do not wish to donate to any 
of the listed charitievthen the transaction ends (step 595) and tnecoins are returned (step 573). 

After choosing to which charity they wish to donate, the user is asked if they wish to donate the 
total value of the coins (step 580). If the user wishes to donate the total amount then a receipt is issued 
which states the amount and die charity (step 583). CPU 290 records the amount donated and the 
charity (step 583) so that when the coins are removed from kiosk 100 the proper amounts can be 
deposited to the appropriate charity organizations. If the user selects to donate only a portion of the 
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total ^noun^ enw 4, M ount to b. donated (step 587). At this point a teccip, for A* 
d ° nattd P ° Bi0n " te0e * aCMh v0,lch « for *' binder of the tota, amount is issued, and CPU 290 
records the amount donated and the charity for later disbursement of funds (step 590). 

Fig. 6 is a block diagram of the stepping motor control circuitry for .he two stepping motors used 
u.k.osk.00. One^n.o.orc^o^^,^^^^^^^ 

■he escrow tray. Thecircultry forthe two motors are duplicates of one anotoer. Uc oscillators in 
blocks 6 1 5 and 620 generate the pulses which set Ac stepping motor rates. The dip switches in blocks 
6. 5 and 620 allow manual scttig of the oscillator rates. Each motor has a second oseiUator blocks 
625 M d630, which set thechopping rate. Tie step pattern nanaUtors, block, 635 and 640 use both 
10 oscUators to generate the sttp motor pattem , Two differem ^ ^ fa ^ ^ 

the power efficiency. 

In operation, eomputer290 determines when power should be supplied to either the coupon 
dispenser steppingmotor 645 or the escrow tray stepping motnr650. This input ia supplied via 
u,terfaco610. Thissignal is received by either input selector 655 or 660. to one embodimem, this 
15 stgna. is digital Depending upon the s^nal, the M « t>m6m ^ ^ ^ ^ ^ 
motor will be operated. For example, one signal from interface 6 1 0 wil. cause the coupon dispenser 
(motor 645) to dispense only a single sheet of coupons while a differ*, signa. will cause two sheets of 
coupons to be dispensed. Similarly, one signa. from interftce 6.0 win cause the escrow tray (motor 
650) to rotate in one direction thereby returning corns to the user, whfle a differem signal wil. cause the 
opposite motor rotation thereby depositing the coins into the coin receptacle. TOe power drive units 
665 and 670 supply, upon command, sufficient power to operate stepping motors 645 and 650 

Fig. 7 is a side view of coin my 120 and waste management chute 230. Coin tray 120 normally 
.s flush with thetopsuriaceofkiosk 100 (Position 7.0). Tie user places their coins in the tray and at 
dus point removes any obvious foreign material,. When the user is ready to begm the sorting process 
u,eyhfthandle715onc»in tt ayl20. The .ray is hinged a. point 730. When Bay .20 is in position 
720, the coins fall through waste management chute 230. The coins leave chute 230 through opening 
740 to enter the coin sorting and counting mechanism. Liquid* accidently dropped into the coin 
hopper are tunneled through spout 750 to a suitable collection receptacle. 

Fig. 8A is a diagram of the bottom plate of waste management system 230. Fig. 8B is an 
enlarged view ofasmall section of this plate. The suriac* of the plate has grooves running lengtitwise 
these grooves forming a series of alternating peaks 8 10 and vtdleys 820. The coins ride along the 
surface of the plate while Uquids flow down the valleys 820, eventually flowing ^ 
830driUedind,ebottom 0 fmevaIley,820. The liquids aro then founded down spout 750, and " 
collected. The sharp pedes 8 10, combined with a teflon coating, help minimize the friction caused by 
the liquids which may accompany the coins. This in turn helps prevent a slow down of the sorting 
process. 

Fig. 9 is a three dimensional view of the waste management chute 230. The coins enter and 
travel down the chute in direction 930. As the coins travel down this chute, a fan (not shown) blows 
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airbackupthechutcindirectionPlO. Light materials. «ith „ . i. 

<r« m fU - materials, such as smaJJ papers and lint, are blown free 

from the coins and out of the machine. Liquids flow thm..*h th. i. i . L 

thmi( . m mm Uow thTDU & h °les in bottom plate 800, flow 

5 tokens and slugs, removing them fiom the coins. 

F«. lOis.fion.viewof.heescrowtrav.OJ. Tray ,05 is divided into four bin, Bin.O.O 

,o :::;t7^ totto ^ io8o ^- yakm8axisI070 . ^^jt.j 

^-oao^o^cioc^^^^,^.^ allowingtheco g ins(o J^l 

^ 8te « ; „ t0 tapdtalt ,^. MkJ0switch I130prevenBtlwsteppia8motor 

frommovingAewybonomlOSOpastitspr^eterminedaops. 

25 oth ^T^^^^^^^^^^^-ybe^iedi. 
not lumtmg, of the scope ofthe invention which is set ford, in the following claim, 



25 



The claims defining the invention are as follows: 

1. A method for automatic counting of coins utilizing remote locations 
which can be coupled to a central location, the method comprising: 

providing a central computer facility; 

providing a plurality of automatic coin-counting devices, at least one of said 
plurality of coin-counting devices including a communications facility which can 
electronically communicate with said central computer facility; 

receiving and counting coins in at least one of said plurality of automatic coin- 
counting devices to obtain at least a first total of said coins; and 

communicating information between said central computer facility and at least 
one of said plurality of automatic com^ounting devices, wherein said plurality of 
automatic coin-counting devices are comprised of: 

coin-discriminating means for detennining a total amount of coins; 

receiving means for receiving a plurality of randomly oriented desired coins of 
arbitrary denomination and other items from an untrained user, 

delivery means adapted to deliver said plurality • of coins to said coin- 
discriminating means; 

separating means, coupled to said receiving means, for separating at least some 
of said other items included among said plurality of desired coins; and 

outputting means, coupled to said corn-discriminating means, adapted to output a 
cash voucher redeemable for a value related to said total amount. 

2. A method as defined in claim I , further comprising outputting at least a 
first voucher, at at least one of said plurality of apparatuses, said voucher for an amount 
related to an amount of coins counted. 

3. A method as defined in claim 2, wherein said step of outputting 
comprises printing a voucher using at least a first printer. 

4. A method as defined in claim 3, further comprising printing a document, 
separate from said voucher, related to said first total, using said first printer. 

5. A method as defined in claim 4, wherein said document comprises at 
least one of: 

a bank deposit slip; 
a coin bag tag; and 
an armored car carrier receipt 
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6. A method as defined in claim 2, wherein said voucher includes an 
identifier number. 

7. A method as defined in claim 6, further comprising transmitting at least 
one voucher identifier number to said central computing facility, using said 
communications facility. 

8. A method as defined in claim 1, farther comprising: 

determining, in each of said plurality of apparatuses, additional information, said 
additional information including at least one of: 

a number of each denomination of said coins; and 
a time of each counting step; 
said method further comprising: 

transmitting said additional information to said central computing 
facility, using said communications facility. 

9. A method as defined in claim 1, further comprising storing said first 
total in a memory in each of said plurality of apparatuses, prior to trarismitting to said 
central computing facility. 

10. A method as defined in claim 9, wherein said memory is non-volatile 

memory. 

11. A method, as claimed in claim i, wherein said information includes 
information selected from the group consisting of: 

data, 

changes in types or values of coupons, 

information regarding the location of products within a store, 

programming, 

commands, 

statistical information, 

accounting information, 

information relating to amounts of bank deposits, 

information indicating an amount of coins retrieved by a monetary transfer 
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transaction information, 
a number of coins which have been counted, 
a value of coins which have been counted, 
information relating to armored car transactions, 
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maintenance information, 

information indicating whether a coin receptacle is nearly full, 
notification of maintenance needs, 
information regarding status of items to be loaded, 
5 diagnostic information, 

times and natures of jams or other malfunctions, and 

information relating to accesses to the interior of the coin counting apparatus. 

12. A method as claimed in claim 1, wherein said step of communicating 
comprises uploading information from at least one of said plurality of automatic coin- 

io counting devices to said central computer facility. 

13. A method as claimed in claim 1, wherein said step of communicating 
comprises downloading information from said central computer facility to at least one of 
said plurality of automatic coin-counting devices. 

14. A method, as claimed in claim 1, wherein said communications facility 
J 5 includes a modem. 

15. A method, as claimed in claim I, wherein said communications facility 
includes a non-modem communications line. 

16. A method, as claimed in claim 1 , wherein said communications facility 
includes a serial communications line. 

2y 1 7. A method, as claimed in claim 1 , including the step of: 

communicating information between said communications facility and a data 
processor. ^ 

18. A method, as claimed in claim 17, wherein said data processor is a 
portable computer. 

25 19 A method > as clai med in claim 17, wherein said data processor is a 

laptop computer. 

20. A plurality of automatic coin-counting devices stationed at different 
locations and which can be coupled to a central location comprising: 

a central computer facility; and 
30 a communications facility, in at least one of said automatic coin-counting 

devices, which can electronically communicate with said central computer facility, 
wherein said plurality of automatic coin-counting devices are comprised of: 

coin-discriminating means for determining a total amount of coins; 
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receiving means for receiving a plurality of randomly oriented desired coins of 
arbitrary denomination and other items from an untrained user; 

delivery means adapted to deliver said p.urality of coins to said coin- 
discriminating means; 

separating means, coupled to said receiving means, for separating at least some 
of said other items included among said plurality of desired coins; and 

outputting means, coupled to said coin-discriminating means, adapted to output a 
cash voucher redeemable for a value related to said total amount. 

21. Apparatus as defied in claim 20, including means for outputting at leas, 
a firs, voucher, a, at least one of said plurality of plurality of automatic coin-counting 
devtces, said voucher for an amount related to an amount of coins counted. 

22. Apparatus as defined in claim 21, including at least a first printer for 
printing said voucher. 

23. Apparatus as defined in claim 21, wherein said voucher includes an 
identifier number. 

24. Apparatus as defined in claim 23, wherein said commimicalions facility 
loused to transmit at leas, one voucher identifier number to said central eomputing 

25. Apparatus as defined in claim 20, wherein said communications facility 
includes a modem. 

26. Apparatus as defined in claim 20, wherein said communications facility 
includes a non-modem communications line. 

27. Apparatus as defined in claim 20, wherein said communications facility 
includes a serial communications line. 

28. A method for automatic counting of coins utilizing remote locations 
which can be coupled to a central location, substantially as hereinbefore described with 
reference to any of the accompanying drawings. 

29. A plurality of automatic coin-counting devices stationed at different 
ocahons and which can be coupled to a central location, substantially as hereinbefore 
described with reference to any of the accompanying drawings. 

Dated 28 October, 1999 
Coinstar, Inc. 

Patent Attorneys for the Applicant/Nominated Person 
SPRUSON & FERGUSON 
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